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General Information

The Subsea Cooler is a unique cooler in the Bronswerk portfolio and Bronswerk holds on of the few
operational references of a cooler this size & complexity. The cooler was placed on the Doggerbank
area nearby the British coast in the North Sea. Conventional cooling equipment for cooling offshore
HVDC Converter units are proven to be unreliable and maintenance intensive. In order to reduce the
operational cost, Bronswerk performed

Technical Added Value of the Sub Sea Cooler at a Glance

No moving parts so less maintenance. Conventional Air Coolers have mechanical wear-parts
that need to be maintained, costly helicopter flights for platform maintenance can be
reduced since our Sub Sea Cooler is also Fouling Free due to the absence of light on the sea
floor, which enhances operational stability.

Higher availability due to reduced chances of failure. Conventional Air Coolers can fail. Blades
can break, bearings can be worn, electrical cables are subject to climate wear over time. Our
Sub Sea Cooler has none of this.

Reduced chances of leakages. Pressure pieces of the cooler bundles are welded in 1 solid
piece and the absence of seals, packings and O-rings on the tube bundles makes them solid,
trustworthy and long-lasting. Conventional Air Coolers often have Plug Type header boxes
with plugs which can be subject to leaking at the header box plug rings.

Environmental Friendly due to approved submerged coatings, safe to use in off-shore
applications.

If Installed at or near the sea floor, then the construction needs little to minor adjustments to
the foundation pillars of the platform.

Installation
A typical installation of Sub Sea Coolers for HVDC application. For gas applications, depending on the

function (gas compression or field extraction) this can be applied also.
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The HVDC Application

This is an illustration of the process of a convertor platform. In this figure, it can be seen that the
windfarm wins for example 1000 MW of AC energy. This AC energy is transported to the offshore
platform, where it is converted to DC energy. However, if converting AC to DC, it results in a 1% loss.
10 megawatt is therefore produced as heat. It is known that the convertors are extremely sensitive
for overheating. If the convertors are slightly warmer than their operating temperatures, the system
goes automatically on safety mode and the convertors are out of operation. If this occurs, it means
that the windfarm needs to be (temporary) shut down, which results in an energy production loss.
The converters therefore must be cooled, and to do so two heat exchangers are placed on the
platform. These heat exchangers cool the thermal oil from the convertors with help of a water glycol
circuit. However, the water glycol also needs to be cooled. This is the task of the SubSea Cooler. It
cools the water glycol with help of the natural convection of seawater. The seawater provides an
unlimited source of cooling water. In consultation with the client the total cooling duty is equally
divided over two coolers resulting in a heat load of 5 MW each.

Technical Features & Options

- Application: Hot Gas Cooling or Water-Glycol cooling

- Design Life: 20-30 years

- Materials of Construction: Confidential

- Convection types: Forced Convection (Pumping fluid principle) or Natural Convection
(Thermosyphon principle)

- Maintainability: once every 8-10 years depending on the amount fouling

- Installation Depth: 20-100m submerged under water, installation preferably at or near the
sea floor
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Conceptual Design
For a Conceptual Design Bronswerk Heat Transfer will need 4 key design consideration requirements;
> Type of application: compressed gas cooling or liquid coolant cooling, including physical
properties of the coolant media or a gas composition of the applicable gas that is to be
cooled.
» Heat Load duty of the entire cooling process (kW)
» Redundancy / Operational Strategy (how many coolers are needed and what level of
redundancy is needed for the system to operate)
> Installation depth

ISO_VIEW

ISOAANZICHT

SIDE VIEW
ZNAANZICHT

Bronswerk — Energy Reduction

The pictures in the information leaflet shown are considered Intellectual Property from Bronswerk Heat Transfer B.V.
Any unauthorized sharing, publishing shall be considered intellectual theft. Bronswerk Heat Transfer B.V., All Rights Reserved. ©




